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Abstract 
Yogurt is a product that has been very popular for long time. Made from various milk, whether fresh milk or skim milk. Yogurt is 
rich in nutrients (Aquirre and Collins, 1993) including the lactic acid bacteria   ) Lactobacillus delbrueckii subsp. bulgaricus and 
Streptococcus thermophilus) which have important role in balancing the digestion and absorption of the body (Medina and 
Jordano, 1994). Consumers will benefit from lactic acid bacteria more or less depending on the amount of bacteria that lives in 
yogurt while eating (Gurr, 1992). Production, packaging, storage and transport are all affecting the quality of yoghurt.  This lactic 
acid bacteria microorganisms are limit aged in storage.  Therefore, various strategies have been used to prolong shelf life such as 
low temperature storage and dried yogurt. This  research  studied  freezing  dry  yogurt  storage  by  monitored on  the  survival  
of  starter  when stored  at  different  temperatures.  At  4 0C , the  number  of  starter reduced  2 log cycle every month of  6 
month storage. At 30 0 C, number of starter dropped to 10-1   in the first month. Drying yogurt storage at 30 0 C could reformed to 
be good character yogurt, good glomerate curd and acetaldehyde smell, only 1 month storage. After 1 month, it couldn’t bring 
back the yogurt form. While dried yogurt stored at 4 0 C  could  reformed   for  3 month  but  the  yogurt  in  the  third  month had   
loose  form  wedge.   From 4-6 month, the yogurt themselves separated obviously. So keeping freezing dry yogurt   must storage 
in dry condition at low temperatures. Shelf life of good quality reform yogurt don’t exceed three month.  
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Organizing Committee of WCES 2014. 
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1. Introduction 
  Yogurt classified as dairy product refers to milk that is produced by fermentation with lactic acid bacteria (Gurr, 
1992)such as Streptococcus thermophilus, Lactobacillus subsp. bulgaricus) or other sub-species (Bautista and 
Dahiya 1966). When fermentation ends, Yogurt may have sold or may alter shape, texture , flavor or other  
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properties. Sometimes take to heat, dry, concentrate, sweeten, add additives or processed into a frozen yogurt. It’s 
also filled concentrate Lactobacillus acidophilus inoculums in the yogurt after fermentation to make acidophilus 
yogurt. It’s also used to make yogurt powder. Drying or dehydration is a method of food preservation, commonly 
used. Reduce the humidity (moisture content) of food by dehydration. Freeze-dried or "Lyophilization" is the drying 
process which drying in low temperature and high pressure condition. It can save nutritional values, structure, 
texture, color, smell and taste of product as close to fresh product. The advantage of lyophilized process is that the 
product has low damage (Deeth and Tamime, 1981)Product structure is very porous. As a result, the product can be 
recovered (rehydration) quickly. Therefore, this study investigated the yogurt storage process by studying the 
survival rates of microorganism when yogurt was dried with freeze drying method and storage at different 
temperature, 4 ° C and 30 ° C. Moreover, also study the change of curd character when yogurt powder is rehydrated 
after long storage to provide the optimum conditions for the storage of dry yogurt. 
2. Procedure 
2.1 Making Yogurt  
 
2.1.1 Warm pasteurized milk in water bath at 90 ° C (Do not let milk boiling because it will make denatured). 
 
2.1.2 Remove milk from heat and then reduce the temperature by flow cold water through the outside of the 
container or Immerse in ice until the temperature dropped to about 45 ° C. 
 
2.1.3 Fill yogurt inoculums into 100 ml of milk, 3-10%, stir gently to mix the ingredients. 
 
2.1.4 Measure the initial pH before incubation. Close the container tightly. Incubate at 42 -45 ° C for 4-6 hours. 
 
2.1.5 Measure pH after fermentation and observe characteristics such as flavor, color, texture. 
 
2.2 Cell counting 
 
Spread plate method used for counting the number of cells in yogurt (Aquirre and  Collins, 1993) 
 
2.2.1 Pipette yogurt 1 ml. Dilute with 9 ml of distilled water, and make serial dilution. 
 
2.2.2 Pipette 0.1 ml of the dilution to culture medium, Lactobacillus bulgaricus agar and Streptococcus 
thermophilus agar  (Orihara, Sakauchi and  Nakazawa, 1992) 
 
2.2.3 Dip triangle glass rod in alcohol, then fire and wait to cool. Use glass rod to spread dilution on surface of 
medium until dry. 
 
2.2.4 Incubate medium at 40-45 ° C for 48 hours in anaerobic jar which have Anaerocult ® A. Count bacterial 
colonies. 
 
2.3 Yogurt Drying (to make Yogurt powder) 
 
2.3.1 Pour yogurt 30 grams in sterile bottle. 
 
2.3.2 Froze at -20 degrees Celsius. 
 
2.3.3 Dry with freeze- dry machine takes about 6-7 hours to make yogurt powder. 
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2.3.4 Take yogurt powder out of the bottle. Put in sterile bags. Weigh the remaining. 
 
2.3.5 Storage in closed tightly package and wrapped with parafilm. Then store in refrigerator temperature and 
room temperature.  
 
2.4 Recombined   yogurt   powder 
 
2.4.1 Recombine yogurt powder stored in the refrigerator temperature and room temperature from the drying 6 
grams to the amount of 30 grams before the freeze dry by mix 24 ml of pasteurized milk or UHT milk with 6 g. of 
yogurt powder. 
 
2.4.2 Stir gently until homogeneous. Incubate at 42 - 45 ° C for 4-6 hours (Atlas, 1995) 
 
2.4.3 Measure pH, count the number of starter microorganism and observed characteristics such as flavor, color, 
texture. Compare with initial yogurt. 
3. Result 
3.1 General characteristics of yogurt  
 
Table 1 Characteristic Texture and Acidity of Recombined Yogurt 
Time 
month 
 
Sample Texture 
        pH 
start      finish 
     0 
 
 
     1 
Control 
 
DY at 40C 
 
DY at  RT 
 
sedimentary wedge , smooth  curd, stick together 
 
sedimentary wedge, smooth curd, stick together, close to control 
 
sedimentary wedge, curd  not smooth as control , bind   little loosely 
 
    6         4.5 
                
    6         4.5 
 
    6         5 
      
    2 
DY at 40C 
 
DY at  RT 
sedimentary wedge, smooth curd, stick together, close to control 
 
sedimentary wedge, curd  not smooth as control , bind  little loosely 
 
    6         4.5 
 
    6         5.5 
     
    3 
DY at 40C 
 
DY at   RT 
sedimentary wedge, curd  not smooth as control , bind  little loosely 
 
no characteristic of sedimentary wedge,  milk remains the same 
 
    6         4.5 
 
    6          6 
      
   4 
DY at 40C 
 
DY at  RT 
Slightly sedimentary wedge. curd quite  loosely 
 
no characteristic of sedimentary wedge,  milk remains the same 
 
    6         5 
 
    6          6 
      
   5 
DY at 40C 
 
DY at  RT 
Slightly sedimentary wedge. curd quite  loosely 
 
no characteristic of sedimentary wedge,  milk remains the same 
 
    6         5.5 
 
    6           6 
      
   6 
DY at 40C 
 
DY at  RT 
Slightly sedimentary wedge. curd quite  loosely 
 
no characteristic of sedimentary wedge,  milk remains the same 
    6           6 
 
    6           6 
    
          DY = Dry  yogurt,  RT = Room Temperature 
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                     Fig.1 Characteristics of control yogurt 
                                 (a)                                                        (b)                                                           (c) 
 
 
 
 
 
 
 
                      Fig. 2 Characteristics of recombined yogurt from dry yogurt storage at 40C   (a) 1 month (b) 2 month (c) 3 month  
 
 
 
   (a)                                            (b)                                                          (c) 
 
 
 
 
 
                             Fig. 3 Characteristics of recombined yogurt from dry yogurt storage at 40C   (a) 4 month (b) 5 month (c) 6 month 
 
 
                                     (a)  (b)                                                          (c)  
                                                                                           
 
 
 
 
 
 
Fig. 4 Characteristics of recombined yogurt from dry yogurt storage at room temperature   
(a) 1 month (b) 2 month (c) 3 month 
 
 
 
(a)                                                     (b)                                                          (c) 
 
 
 
 
Fig. 5 Characteristics of recombined yogurt from dry yogurt storage at room temperature   
(a) 4 month (b) 5 month (c) 6 month 
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              Table 2 Oder – Taste Character of Recombined Yogurt 
Time(month) 
 
Sample ODOR - TASTE 
0 
 
 
1 
Control 
  
DY at 40C 
DY at  RT 
 
acetaldehyde smells, sour  
 
acetaldehyde smells and sour as control 
acetaldehyde smells less than  control, sour  
 
 
2 
DY at 40C 
DY at   RT 
acetaldehyde smells less than  control, sour  
acetaldehyde smells less than  control and less sour  
 
 
3 
DY at 40C 
DY at   RT 
acetaldehyde smells less than  control , and slightly sour  
slightly acetaldehyde smells , no sour taste 
 
 
4 
DY at 40C 
DY at   RT 
slightly acetaldehyde smells , no sour taste 
no  acetaldehyde smells , no sour taste 
 
 
5 
DY at 40C 
DY at   RT 
no  acetaldehyde smells , no sour taste 
no  acetaldehyde smells , no sour taste 
 
 
6 
DY at 40C 
DY at   RT 
no  acetaldehyde smells , no sour taste 
no  acetaldehyde smells , no sour taste 
   
3.2 Survival of  L. bulgaricus and S. Thermophilus 
Survival of bacteria L.bulgaricus and S. thermophilus after storage in dry conditions at different temperatures by 
Spread   plate   method. 
 
 (a)    (b)    
 Fig. 6 graph shows number of microorganism   before and after freeze – dry   (a) L.bulgaricus (b) S.thermophilus 
                                                                          = before freeze dry                 = after freeze dry 
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Fig. 7 graph shows reduced number of L.bulgaricus storage at 4 ° C 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.8 graph shows reduced number of S. thermophilus storage at 4 ° C 
 
 
 
Table 3 Inoculums Survived from storage at 4 ° C and room temperature 
Retention  period 
  Number of inoculums (CFU/ML) 
        L. bulgaricus                           S. thermophilus  
  4 ° C                      RT                       4 ° C                    RT     
 
 1 month 
 
2 month 
 
3 month 
 
4 month 
 
5 month 
 
6 month 
 
1.29x1013         8.10x104            1.07x1013         7.45x104 
 
1.365x1011             -                   1.405x1011             - 
   
1.69x109                -                    2.07x109               - 
 
2.72x107                -                    2.80x107               - 
 
2.15x105                -                    1.98x105               - 
 
7.20x103                -                     8.45x103              - 
  
 
 
4. Conclusion 
 
From the result of the experiments, study of microbial survival and performance of sediment or wedge of 
yogurt which use dry inoculums yogurt storage at different temperatures, found that  
1. When rehydrated yogurt powder stored at 4 ° C, yogurt still have good character   in 1-3 months.  They have 
acetaldehyde smell, sour taste and smooth - stick together sedimentary wedge. pH is approximately 4.5 and 
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fermentation time is 4-6 hours, which is close to the control yogurt. But yogurt starts to have separate cluster in the 
4th, 5th, and 6th month. Curd is loosely and has weakly flavour of yogurt and   high pH.  
2. Yogurt which rehydrated from yogurt powder stored at room temperature has good characteristics of yogurt 
just only one month.    
3. The number of cells before freeze-dried of L. bulgaricus and S. thermophilus is 1017cfu/ml and after freeze-
dried remain only 1014 cfu. /ml. Decreased 3 log cycle.  
4. After 1 month, Inoculums stored at 4 ° C (in refrigerator) dropped to 10 ¹ ³ cfu / ml. It reduced from start 1 
log cycle. In 2th – 6th month, number of microbes was reduced indefinitely, reduced by 2 log cycle per month until 
the last month.  Microorganisms remain 10 ³ cfu / ml at the last month. 
5. Inoculums stored at 30 ° C decreased from 10 log cycle to 104 cfu /ml. in the first month after freeze-dried. 
Because physical characteristics of yoghurt began to change in negative way so no prolonged storage. Keeping 
yogurt in dry conditions should be stored at low temperatures. It will have longer shelf life and better quality.  
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